Complex formation of Plk1 and INCENP required for metaphase-anaphase transition.
Mitotic chromosomal dynamics is regulated by the coordinated activities of many mitotic kinases, such as cyclin-dependent kinase 1 (Cdk1), Aurora-B or Polo-like kinase 1 (Plk1), but the mechanisms of their coordination remain unknown. Here, we report that Cdk1 phosphorylates Thr 59 and Thr 388 on inner centromere protein (INCENP), which regulates the localization and kinase activity of Aurora-B from prophase to metaphase. INCENP depletion disrupts Plk1 localization specifically at the kinetochore. This phenotype is rescued by the exogenous expression of INCENP wild type and INCENP mutated at Thr 59 to Ala (T59A), but not at Thr 388 to Ala (T388A). The replacement of endogenous INCENP with T388A resulted in the delay of progression from metaphase to anaphase. We propose that INCENP phosphorylation by Cdk1 is necessary for the recruitment of Plk1 to the kinetochore, and that the complex formation of Plk1 and Aurora-B on INCENP may play crucial roles in the regulation of chromosomal dynamics.